Fabrication of collagen-elastin-bound peptide microtubes for mammalian cell attachment.
In this work we have designed self-assembled peptide-based microconstructs and examined their interactions with elastin and collagen for potential application as scaffolds for chondrocyte cell attachment. Being biological in nature, peptide-based nano- and microstructures have intrinsic molecular recognition properties which allow extensive chemical, conformational and functional diversity. We have synthesized a new peptide bolaamphiphile, bis(N-α-amido-val)-1,5-pentane dicarboxylate, and examined its self-assembly at varying pH values. The formation of high-density networks of nano- and microtubular structures was found to be in the range of pH 4-6. The formed microtubes were then covalently bound to varying concentrations of the extracellular matrix protein elastin, a versatile protein that allows for an extensive array of physical and chemical modifications to attune properties towards diverse necessities of biomedical applications. We found that binding to microtubes was concentration dependent. The morphological and chemical changes complementing the processes of self-assembly and binding to elastin were examined by electron microscopic and spectroscopic methods. Furthermore, we also incorporated the extracellular matrix protein type-I collagen, a critical constituent for designing biocompatible scaffolds, into the elastin functionalized micro-tubes. Since the main goal is to develop highly biocompatible protein functionalized microstructures that support cellular interactions, we examined the interactions of the microcomposites with chondrocyte cell line, in order to assess the biocompatibility and interaction between the microconstructs and the cells. The designed elastin and collagen-bound peptide microtubes may potentially serve as a new class of biomaterials by promoting cell growth and proliferation.